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RESULTS OF AN AERODYNAMIC INVESTIGATION OF A SPACE SHUTTLE

ORBITER/TY4T CARRIER VEHICLE CONFIGURATION TO ESTABLISH A

FREE-STREAM DATA BASE FOR ALT SEPARATION INVESTIGATIONS,
UTILIZING A 0.0125-SCALE MODEL (L48-0/AX1318I-1) IN

THE ARC 1L4L-FOOT WIND TUNNEL (CA23A)
by
R. L. Gillins
Rockwell International Space Division

ABSTRACT

This report presents results of tests conducted on a 0.0125-scale
model of the 140C (Modified) Space Shuttle Orbiter and a 0.0125-scale
model of the TLT CAM configuration in the NASA-ARC 1lh-foot Wind Tunnel.
Force and moment data were obtained for each vehicle separately at a Mach
number of 0.6, and for the mated orbiter/TLT configuration at Mach num-

bers of 0.3, 0.5, 0.6, and O0.T.

The enclosed data forms a pre-launch and free air data base for
planned separetion tests of the carrier ALT configuration. Six component
force and moment data are presented for each vehicle as well as total
mated carrier vehicle data for mated runs. Orbiter angles of attack from
0 degrees to +12 degrees and TWT/Carrier angles of attack from -3 degrees
to +7 degrees were investigated at angles of sideslip of O degrees and =5
degrees. Model variables include orbiter elevon and rudder deflections,
orbiter tail cone-on and off, various orbiter/TL4T attach structure cor-
figurations, T47 stabilizer and rudder deflections, and ‘TL7 CAM modifi-

cation componentse-on and off. The tests, designated CA23A, were con-

ducted from March 18 through April 1h, 1775,
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INDEX OF DATA FIGURES (Concluded)

COEFFICIENT SCHEDULE:

(A)
'(B)
(c)
(D)
(E)
(F)

CPC, CPB1, CPB2, CPB3 vérsus ALPHA

CN, CA, CIM, L/D, CL, CD, CY, CYN, CBL versus ALPHAC
CPC, CP15, CPSB1, CPSB2, CP1k, CP16, CP17 versus ALPHAC
CN, CA, CIM, CY, CYN, CBL, CL, CD versus ALPHAC .

CPC, CP15, CPSB1, CP1L, CP16, CP17 versus ALPHAC




i S R A e . i e e B B et 2 e s 3t i e i e Vi s 2

NOMENCIATURE
FLOT
SYMBOL SYMBOL DEFINITION
a speed of sound; m/sec, ft/sec
C A cP pressure coefficient; (P; - P» )/a
M MACH Mach number; V/a
P pressure; N/m2 , pef
q Q(NsSM) dynamic pressure; 1/2, Ve, N/me, psf
Q(PSF)
RII/L RN/L unit Reynolds number; per m, per ft.
v Velocity; m/sec, ft/sec
a ALPHAC T47 angle of attack, degrees
0‘0 ALPHA Orbiter angle of attack, degrees
: It BETAC 747 angle of sideslip, degrees
.' ’ Bo ggzn Orviter angle of sideslip, degrees
= U PSI angle of yaw, degrees
- ‘ el PHI angle of roll, degrees
; io ﬁggg Orbiter incidence relative to 747 FRL, degrees
P mass density; kg/m>, slugs/ft>
Reference & C. G, Derinitions
Ab base area; m2, t‘t?
b BREF wing span or reference span; m, ft
Cefe center of gravity
! REF LREF reference length or wing mean
c aerodynamic chord; m, ft
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NOMENCLATURE - (Continued)

DEFINITIOR

2 2
wing area or reference area; m , 't
moment reference point
moment reference point on X axis

moment reference point on Y axis

moment reference point on Z axis

SUBSCRIPTS

b base

1 local
static conditions
total conditions
free stream

orbiter

Stability-axis System

1ift coefficient; l%gﬁ

drag coefficient; drag
QS

side=force coefficient; EEQEEQQISE

vase=drag coafficient; 95526%135

forebody drag coefficient; CD -C

By

pitching moment

pitching-moment coefficient; /
QS

REF

yaving-moment coefficient; IE!lﬂgsgeesnt
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NOMENCLATURE - (Continued)

DEPINTTION

rolling-momsnt coefficient; ronig moment
q5d

11ft-to-drag ratio; C /Cp

lift-to=-forebody drag ratio; CI/bDf

Body-Axis System

normal-force coefficient; normal force
qS

axial force

axial-force coefficient; a5

side-force coefficient; 5193352522

base force

base=force coefficient; 3

.A'b(Pb * Py )/qs

forebody axial force coefficient; C, = C

Ay

pitching-moment coefficient; ERitching moment
L rep

yawing-moment coefficient; 13!195§%9!552

rolling-moment coefficient;

rolling moment
qQSb




CPB3

CpPC

RUD-0

NOMENCLATURE (Continued)

Definition

Longitudinal carrier station, in.
Vertical carrier station, in.

Lateral carrier station, in.

Sel, - SeR .

Orbiter aileron deflection angle,Sa = >

degrees

Orbiter elevon surface deflection angle,
positive deflection trailing edge down, degrees

747 rudder surface deflection angle, positive
deflection trailing edge to the left, degrees

T4T stabilizer surface deflection angle, positive
deflection trailing edge down, degrees

ORBITER

Orbiter (tail cone off) base pressure
coefficient, 1

Orbiter (tail cone off) base pressure
coefficient, 2

Orbiter (tail cone off) base pressure
coefficient, 3

Orbiter balance cavity pressure coefficient

Orbiter rudder surface deflection angle,
positive deflection trailing edge to the
left, degrees




NOMENCTATURE (Coneluded)

ISOLATED CARRIER

Definition

74T right half forward sting cavity pressure
coefficient

74T right half = ter sting cavity pressure
coefficient

747 right half aft sting cavity pressure
coefficient

747 top aft sting cavity exit pressure
coefficient

747 left half forward sting cavity pressure
coefficient

7W7 left half center sting cavity pressure
coefficient

CP1T 747 left half aft sting cavity exit pressure
coefficient

CARRIER BALANCE WITH ORBITER MATED TO CARRIER

CPC 747 lower forward sting cavity pressure
coefficient

CPSB1 747 lower aft sting cavity exit pressure
coefficient

CP1k Orbiter base pressure coefficient
Cr1s 747 aft top sting cavity pressure coefficient
CP16 747 middle top sting cavity pressure coefficient

CriT 747 forward top sting cavity pressure coefficient
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PRI TS

REMARKS

The model component surface deflection angles called out in the run

Orbiter Elevon: o°

Orbiter Aileron: -10° (-S° / +1,).0)

Orbiter Rudder: O°

ThT Stabilizer: -1

747 Rudder: +10

(]

sumaary are nominal values., The actual angles tested are outlined belowv.

Actual
00
+5.0°
+9,8°
<4,9°%/+14,9°
00
+9.7°
-0.75°
1.22°
3.27°
5.32°

+10.7°

For the mated configuration the orbiter force balance wire bundle
and orbiter pressure tubing were routed from the orbiter to the carrier
externally along the left hand aft attach structure, see figures 2h and

2i. The effect of this bundle was not evaluated and remains part of the

mated configuration data.

Comparisons of the orbiter alone and clean TU7 (i.e. CAM kit elements
removed) with previous test data on other models showed excellent agree-
ment, validating the aft sting mount as an acceptable support configura-

tion for the 747 and both vehicles as good representations of their re-

spective configurations.




CONFIGURATIONS INVESTIGATED
The orbiter model, h8-0, was an 0,0125-gcale representation of the
Space Shuttle Orbiter VCT0=000002 lines, illustrated in figure 24, "The
Orbiter model was tested both with and without a tail cone fairing which
covered the MPS nozzles and the OMS pod base as shown in figure 2r.
iter alone runs were made with a base sting mount, the sting replacing

the upper MPs nozzle, figure 2. The following orbiter configura.tioﬁs
were tested:

Oy = Bgy Cyy Fyy By, Myg ou Ngp Ryg Vo Woo e
O3 = Bgy Cyy, Fyy, By, Myg R18 Vo3 Wy, TC,
oh = By, Clh Flh EM "18 Nms N92 Rle v23 w116 (upper MPS nozzle off)

05 = B6h Cyy Flh gy Mg N9h N92 Rig Vos w116 (elevon gaps sealed)

where:

C nent Description
zomponent 2escription

36h Orbiter fuselage per Rockwell lines VCT0-000002, Model
drawing SS-A01377

clh Orbiter canopy per Rockwell lines VCT70-000002, Model
drawing SS-A01377

Ehh Orbiter full span, unswept hingeline, 6-inch gapped
elevons per Rockwell lines VC70-000002, Model drawing
55-A01377

E61 Same” as Ehh with elevon gaps sealed
Flh Orbiter body flap per Rockwell lines VC70-000002, Model
drawing SS-A01377

Miq Orbiter OMS/RCS pods per Rockwell lines VCT70-000002,
Model drawing SS-A01377

N9h Orbiter main engine nozzles per Rockwell lines V(C70-
000002, Model drawing SS-A01377

Same as N9h with upper nozzle removeqd

Orbiter OMS engine nozzles per Rcckwell lines VC70-
000002, Model drawing SS-A01377




CONFIGURATIONS INVESTIGATED - (Continued)

Component Description

Rig Orbiter rudder per Rockwell lines VC70-000002, Model
~ dreving 88-A01377 .

Vo3 Orbiter vertical tail per Rockwell lines VCT0-000002,
Model drawing SS-A0137T7

w116 Orbiter double delta wing per Rockwell lines VCT0-
000002, Model drawing SS-A01377

TC), Orbiter tail cone fairing which covers the MPS nozzles
and the OMS nozzles and base

Orbiter elevon, aileron and rudder deflection angles were varied.
Configuration O} was the orbiter alone configuration, and 01, 03, and 05
were orbiter mated to carrier configurations.

Orbiter-to-carrier attach structure was simulated in several config-
urations. These included faired and unfaired strut members as identified

below and illustrated in figures 2h and 2i.

ATy = ATy AT99 where ATxx = AT96, AT97 or AT98

AT, = AT93, AT95

AT3 = ATg93, AT100

Where:

Component

ATg3 attach structure, unfaired, i,
ATas attach structure, unfaired
ATg6 attach structure, faired, i, =
ATQT attach structure, faired, i0
ATa8 attach structure, faired, iy =

ATgq ft attach structure, faired

ATyn0 Same as ATqq except sway brace is unfaired




CONFTGURATIONS INVESTIGATED - (Concluded)

The carrier model, AX1318I-1, was an 0.0125- scale representation of
the Boeing 7&7—100 aircraft with surface contours built ’t‘o fepresenﬁ the
T47 under loads it would experience with a 600,000 pound gross weight
flying at Mach 0.86 at an altitude of 5,000 feet. The CAM (Carrier Air-
craft Modification) kit tested on the model included 200 square foot tip
fins on the horizontal tail panels and simulated ortiter-to-carrier attach
structure. In-f1i br were deployed for me
figuration shown ih figure 2c¢. Stabilizer and rudder deflections were
varied during the test. The carrier was tested both isolated and mated
to the orbiter. Configurations investigated were:

TW7/1 = Bpr.8 Wihy.1 V9.1 H15.6 Mo= M2g Ngp Nsg Sy_yp Tl AT( )
Th7/2 Same as T4T/1 except no AT( )

/3 R27.8 Wik,1 Vo.1 His Mos Mpg Ngp Nsg Ty
Th7/k Same as TW7/1 except no His.6
Where:
Component Description
Bor. 8 Fuselage
Whi, 1 Wing
V9.1 Vertical Tail
Horizontal tail, basic

Horizontal tail, with 200 ft? tip
fins

Inboard nacelle struts
Outboard nacelle struts
Inboard nacelles
Outboard nacellen
Opoiler FPanels

Flap track fairings

b P B A § B e ke v s W o 1 e tn A e




INSTRUMENTATION

- Force instrumentation consisted of a six-component internal force

Seiaécé aounﬁed in each model., The orbiter balance measured orbiter

ilfireéi‘i§~h6th ns&o& Ghd.iooltted conrigufations. The carrier balance
measured carrier data for the isolated configuraticn, and measured total
carrier plus orbiter data in the mated configuration.

Pressure instrumentation for the orbiter consisted of 3
orifices (tailcone off only) and 1 balance cavity orifice. Pressure in-
strumentation for the carrier consisted of 1 balance cavity orifice and
L or 10 sting/boattail cavity pressure orifices as shown below. Alszo, uee
figures °g and 2k. All pressures were measured by a Scanivalve, Inc. Ok

port scanivalve module with a +12.5 psid pressure transducer.

Pressure Dats location

Orbiter pressures: PC, Py
(alone and mated)
PBy
PBo P
Py
Carrier pressures: Py

(Carrier alone)
Ps

b3
Py,

P




. _

Carrier Pressures:

(Mated)
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TEST PACILITY DESCRIPTION

The Ames lk-foot Pransonic Wind Tunnel vas created by extensive mod-
ification of the former Ames l6-foot Righ Speed Wind Tunnel, It has an
adjustable, flexible-wall nossle and the test section is slotted on all
four sides to permit transonic testing. The air circuit is closed except
for the air exchanger, in a lowespeed section of the circuit, vhich 1is
controlled to maintain the air temperature within suitable limita.

The air is driven by a three-stage, axial-flow compressor powered by
three electric motors mounted in tandem outside the wind tunnel, The
drive system is rated 110,000 horsepower continuously or 132,000 horse-
pover for one hour. The speed of the motors is continuously variable
over the operating range.

Performance:
Mach number 0.6 to 1,2, continuously variable
Pressure, stagnation, atm 1.0

2.8 X 10° to k.2 x 10°

Controllable over limited range by
throttlins the air exchanger. Generally
about 640 R to avoid condensation of
moisture in the test section.

Reynolds number, per ft.
Temperature, stagnation

Dimensions:

Test section height, ft.
Test section width, ft.

Test section length, ft.

13.50

13,71 at upstream end
13,92 at downstream end

33.75

ey s e < 50 ' = " 4, - — . -
TR A N A Y i N A R S e i e T S e B T
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DATA REDUCTION
Force and moment data were reduced in both body and stability axes
using standard data reduction procedures. Net carrier data for the mated
configuration was cbtained by subtracting the orbiter data from the corre-
sponding total vehicle data as measured by the carrier balance. Coeffici-
ent data for each vehicle were computed based on their respective refer-
ence dimensions.

Carrier Orbiter
Model Tull ModeX Full

Scale Scale Scale Scale Description

0.859 5500 0.420 2690 reference area, ft.2
29.351 2348.04 11,709 936,68 reference span, in.
4,097 327.78 5.935 L7h,.81 reference MAC, in

moment reference center
in.

X, or X 16.749 1339.90 13.862 1109
Yc or Y§ 0.0 0.0 0.0 0.0
z, or zo 2.385 190.75 L.687 375

No base or cavity pressure corrections were applied to the data.

Wind tunnel data were interpolated versus angle of attack, angle of

sideslip and orbiter incidence angle, Both basic and interpolated data
are presented in this report.




L N S L B

REFERENCES

SD75=-SH=0054, "Pretest Information for a Test of an 0.0125-scale Model
k8-0 orbiter/747 Flight Test Configuration in the ARC lk-foot Wind
Tunnel (CA23)," dated Pebruary 17, 1975

VCT70-000002, "Design Geometry - Orbiter," dated June 10, 19Th.

SS=AO1377, "Orbiter Assembly - #48<0, 0.0125-Scale SSV, Ferry/Separation,”
dated August 9, 197Th.

§S-A01499, "Installation - .0l25-scale SSV Orb/747, Carrier Perry Sep.,
Ames lbefoot WP (#:8-0)," dated January 9, 1975.

SS-A01559, "Fwd and Aft attach Supports, k8-0, .0125 Scale SSV Orbiter,"
dated March 11, 1975.

W-1132SA, “Sting Assy - 48-0 SSV, Carrier, Ferry/Separation,” dated
August 9, 1974,

W-11335A "Sting Assy - Orbiter Ferry Separationm, #28-0," dated January
13, 1975.

W-1142-SA, "Sting and Sting Adapter - .0125-Ucnle BV Orb., Carrier,
Perry/Separation #8-0," dated January 29, 1975

The Boeing Company - 747 Carrier

Th7-MD-U61, "General Arrangement - Th7 Space Shuttle Orbiter Carrier
Adrcraft (Piggyback Configuration),” dated July 15, 197h

TUT-MD-65k, "Forward Support Structure Instl, -ThT CAM"

T4T-MD-658, " Support Structure Instl. -Aft"

AX 1318I-1, "747 Model Drawings 0.0125 Scale,"

65C13609, "Model Assy AX1318I-1"

65-89588, "Body Lines AX1318I-1"

€ i AR




TARIE 1

DATE 2 11/13/75

COMMENTS:

TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE ETAGNATIDN TEMPERATURE
MACH NUMBER . .
(per unit length) (pounds/gq. foot) (degrees Fahtenheit)
0,3 1.9 X 10° /FT 150 100
0.5 3.0 X 10° /FT 360 100
0.6 o4 X 10": /FT 450 100
0.7 3.7 X 10°/FT 530 100
Orbiter: Task 1,0-inch MK XIV
BALANCE UTILIZED: Carrier: Task 1,5-inch MK IT
CAPAC'TTY
Orbiter Carrier Accuracy
NF 800 1v, 1000 1b. . 0.2%
AF lw lbo lw 1bo 002‘ e
PM —_—
RM 220 1n. °1bo M'inolbo 0.2
™ —— — —_—

( o
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TABLE ITI (MODEL DIMENSTONAL DATA)

a. Orbiter Model

MODEL COMPONENT : BODY - CHL - By

GENERAL DESCRIPTION : The body is an elongated structure containing

the Crew Mcdule and Cargo Bay. OSame as IML plus 1" TPS.

MODEL SCALE: 0.0125

DRAWING NUMBER : ___¥C70-000002, S5-401377

DIMENSIONS : FULL SCALE MODEL SCALE

Length (¥, = 235 to 1519), In. 12840 16.050

Max Width (Xg =1516.8), In. 262,718 3,281

Mox Depth (Xo = 1,63.316), In. 24L8.575 3.107

Fineness Ratio 5.1365

Ares - th

Max. Cross—Sectional

Planform

Wetted

Bose

ODUCIBILITY OF THE
%mu PAGE I8 POOR




PRy T (Centte)

a. Orbiter Mod~l

MODEL COMPONENT : __ CANCPY (OUTER_EQLD LERE) = Cap

GEMNERAL DESCRIPTION * The canony_jis that part of the forward {yselpge

which covers the Crew Module. One inch - TPS thickness on the canooy.

Cont‘igurgtion 14L0C,

MODEI. SCALE: O .0125

DRAWING NUMBER: — VC70-000002, SS-A01377

DIMENSIONS - FULL SCALE MODEL SCALE

Length (x0=h35.196 - 670.0), In. _23L.£0 2,935

Max Width (X = 594:0), In- 195,58 2,445

Max Depth

Fineness Ratio

Area

Max. Cross—Sectional

Planform

Wetted

Base

WINDSHIFRLD PLANES:
7012 Xg = .2552 Yo = JRSE 7n = 6.1789 =0
L5710 kg = « (el Yo - LythG Vg +32.735h =0
02636 XO - -7’)‘»1‘ ‘{O - vb‘/\{‘ﬁ :C *1559.109‘} = 0




TABLX IIY (Cont'd)

a. Orbiler VNodel

MODEL COMPONENT . __ FLEVOH = Ky

GENERAL DESCRIPTION _ 6.0 In, F.5. gaps machined into F.. elevon.

Flioper doors, centerbody pieces, and tipscals are not simulated, (Data

are for one side.)

MODFL SCALE: 0.0125

DRAWING NUMBER . Not available,

DIMENSIONS FULL SCALE MODEL SCALE

Area - Ft2 210.00 0.033

Span (equivalent), In. 49.2 L.365

inb'd equit1lent chord , In. 1.475

Outb'd equivulent chord , In. 35, 0.6%0

Ratio movable surface chord/
total surface chord

5

At Iab'd equiv. chord . 209% Q.2096

' . ACC 1,001
At Outb'd equiv. chord 0.4LCCL 0.1,00k

Sweep Bacl Angles, degrees

- 0.00
Lecding Edge

N - 6
t'railing Edge . 10.056

0.00 0.00
Hingeline -

("redict of area e oo
s . . e VR N ey
Area Monemt (Nemxivr, hvyenng' &% LoF .o G.(U3

Mean Acrodv-manic Chord, In, 1.134

28
ity OF THE

REPRODUL PAGE 18 VINTR

ORIGINAL
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TABLL TII (Cont'q )

4. Orbiter Vedel

3
C 3

MODEL COMPONENT :____ ELFVON - E,

RGO RR Sy 2t . L e

GENERAL DESCRIPTION : __

are sealed, Flipper doors, centerbody ple als a 3
‘stmilaved. (Dita are for one side.) :

MODEL SCALE: 0,0125
' DRAWING NUMBER = __ Not available,

DIMENSIONS - FULL SCALE MODEL SCALE
Area - Ft2 210.00 0.033
Span (equivalent), In. 2 4,365
Inb’d equivalent chord , 1i... 1128.0 1428
Outb'd equivalent chord , In. 5%.19 Q0,690

Ratio movable surface chord/
total surface chord

: At Inb’d equiv. chord 0,2096 0.2096
At Outb’d equiv. chord 9. 10Ok 0.L0OOk
: Sweep Back Angles, degrees
L.cading Edge 0.00 0.00
Trailing Edge -10,056 ~10.056
Hingeline 0,00 0.00 ‘ 3
: Area Moment (Product of Area &2), f"t__ﬁ_l_B 1587.25 . _0.003_ ‘ ‘
. Mean Aerodynamic Chord, In, 9.7 1.134 z 3
- § D 20 v
o , |
|




TANLE it (Contrg)

av OPbiter Model

MOCEL COMPONENT: HONY RIAY < B,

L 2

_ GENERAL DESCRIPYION: _The bodv flan is a secondary movable airfoil
X66atod at the aft end of the bedy,

MODEL, SCALY: 0.0125

DRAWING NUMBER: VET70-000002

DIFENSIONS: FULL -SCALE MODEL_SCALE

area - pt? 135.75 _u.02

Span (equivalent) . In, “h1.33 3.017
inb'd equivalent chord. In. _gL.o oy
Qutb'd equivalent chord, In. 80 IRV

atio movable surface chord/
total surface chord

At Inb'd equiv. chord
A% Outh'd equiv. chord
Sweep Rack Angles, degrees
Leading Edge . — ) I

Tailing Edge ' B ) S,

Hingeline . S DU U

- e AN Y
Ared f’k‘l‘.‘;l‘,nt(pn).bh-t of Aren § (-) l . ' ~-1«

e Avpreiveamite Chord, o, 1.a13




PARLS 11T (Cont'd)

4. (rbiter Model

MODEL COMPONENT Q7 2GS (SHL) = Mg

GENERAL DESCRIPT\ON'- Tn: O¥S pods are nacelles housinz the maneuvering

angines and are located on the fuselage on either side of the vertical

tail. Same as It wlus 1/2" TPS.

MODEL SCALE: 0.0125

DRAWING NUMBER - VC70-000002, VL70-843001

DIMENSIONS : FULL SCALE MODEL SCALE

Length (XO='-'1311 - 1511), In. 200.00 2.500

Max Width (XO = 304), In. 135.75 1.697

Max Depth (X = 304), In. 4.5 0.931

Fineness Ratio

Arec - th

Max. Cross~Sectional

Planform

Wetted

Base




AODeL COMPONENT: MP3 NOZ:LES -

TABLE IIT (Cont'd)
a, Orbitver Model

Noy,

-

GEWERAL DESCRIPTION:

——

The main propuision nozzlns are Laval-bell shaped

and are located on the aft rlanes of the orbitcr,

These dimensions are ex-

ternal and are not to be scaled for olume tests.,

MODEL SCALE: 0.0125

DRAUVING NUMBIER:

V(70-000002, VL70-008144; RS009169 . RSC09107, 13M15000

DIMINSIONS:
“aCH NO.

Length - In.
Gimbal Point to Bxit
Throat (o Exit Plane

Di vpeter - In.
oxit
Throat
Inlet

. j

Jrea - LS
Liit
Throat

Gimdal Priar (Slation)
Upper Mo-:sle

A0
Y

;’0

Lower Noczles
A
Yo
‘0

WL P ition - e, .
Jopee Teo o le
Piton
Yaw

fovor Noc e
pi'u‘“
Yiw

FULL SC.LE  MODEL 3CALE

PlLane 157.00

1.963

1.224

22.290

0,008

In.

_18,063

— s —

168,170

230

REIENIR

18.352
0563

S by T

v.0 T




FARLE LT (Genttd)
A (“‘Lll-"r i’,()(":l

MOLL COMUONENTS LA (O AT P H| 0
JO2 —_—

———

GENERAL DESCRIPTION: Same as M, except the upner nozzle is removed.

-

MODEL SCALE: _0.0125

DRAVING NUMBER: VC10-000002L_\_1_L70-0081M;; RS0091.69, RS009107, 13M15000

DIMENSIONS: FULL SC-LE  MODEL SCALE

MACH NO.

Length ~ In.
Giwmbal Point to kxit Plane
Throat to Exit Plane

Diameter - In.
Bxit
Throat
Inlet

irea - fte
Exit
Throat

Gimbal Point (3tation) - In.
Upper Nozzle
X
Y
Z

Lower Nnzzles
X0
Yo
VA
0
Null Position - Deg.

Upper Nozzle
Pitch

Yaw

lover Nocszle
Pitch
Yaw




AABLE TTI (Cont'd)
a. Orbﬁtcr Model

HODEL CCMPONENT: NCEZLES = Haa

GENERAL DESCRIPTION: The two crbiter maneuvering system nozzles are lavel=bell

shaved and are located at the aft end of the OMS pods. Tnese dimensions are

external and are not to be used fcr plume tests,

MODEL 3CALE: 0.0125

DRAVING NUMBER: MCE2100009, VE70-000002, VIL70-002401, Aeraiet 1181900

DIMI:NSIONS: FULL SC:LE  MODEL SCALL

4ACH NO.

Length -~ In.
Gimbal Point to Exit Plane 56.00
Throat Lo Exit Plane 56,00

Diameter - In.
sxlt L5.09
Throat
Inlet

rrea - ft2
bxit

Throat

Gimbal Point (station)  In.

X 18.975
Z ' £ - L0

il Position - Deg.

Piteh
Yaw




TABLE III (Cont'd)
a. Uroditer model
MODEL COMPONENT : RUDDER = Rig

GENERAL DESCRIPTION __ The rudder is a secondary movable airfoil at the

trailing edpe of the vertical fin that imparts yaw forces, This dimensional

data was calculated from the OML master dimensions 7-19-74.

_MODEL SCALE: 0.0125

DRAWING NUMBER

DIMENSIONS - FULL SCALE  MODEL SCALE
E; Area = Ft< 97.148 0.015
E Span (equivalent) , In. 198. 614 2.483
Inb'd equivalent chord, In. 9C.07 1.126
Outb'd equivalent chord , In. 50,80 0.635

Ratic movable surface chord/
total surface chord

At Inb'd equiv. chord 0.400 0.400

At Outb’d equiv. chord 0.400 9.1400

Sweep Back Angles, degrees

- L eading Edge 3. 233 34.233
| Trmhng Edgc 20,219 26,249
§
X
Hingeline 3 34.833 34L.833
(MAC X ARPA, Ft7)
Area Mo nent iryaedrocmgocicioe) 584,99 0.0011
Mean Aerodyramie Chord, In. 72,260 0.903

35




ranll TT1 (Cont'd)
. Ocbiter Model
MOLEL COMLOIENT:  vERTIC/HL - ‘/23 Q""""' odid

S PR— Faodd_1ine:,)

GENERAL DESCRIPTION: The vertical tail is double=wedre shgped and mounted

dorsally on the aft fuselape, These data corresgond to configuration J40C,

MODEL SCALE: 0,0125

DREVWING NUMBER: V(70-0C00Q2, master dimensions.
DIMENSIONS: FULL 3C4LE  MODEL SCALE

TOTLL DATA

trea (Theo) - P2 .

Planform 3. Q065 .
span (Tneo) - In. : 12 3.9
Aspect Ratio - : _1.075 .- —
Roete of Taperv . IO TR0 VAN
Taper Ralio R Y Py UG
Sweep-Back Angles, Degrees.

Leading bdge ILRAN ES'.OOQ_ .

Trailing Bdge A 26,25

0.25 Klemenv Line L. Ligis

Chords:
Root (o) WP T 5 TS S
Tip (Theo) P Wi laabl
M.C X NS D
Fus. 3ta. of .25 MaC i idaah
W.P. of ¢ A N 11 S
B.L. of : Qo

Livfoil s2ction
Lewding Wedee canple - Deg,. 10,00
-

Urailing Weodge sngle - Deg.
Leaiing kdge Rudiug

10 O
P S SA—

e _A).L.\d{i_- -
Void Jrea

BlankLd rren




N I R S SR R

TALAN 11T (Contrd)

S Orbiter Dodel
MOOEL SOMPOMENT: _ WINGW,

1 CTUERAL DESCRIPTION:
([J) AL DESCRIPTION

HOTE:  Identical Lo HJ%¢ excent aivfoil thickness, Dibedral anele is alons
R

trailing edee of wing. Geometric twist = 0,
MODEL SCALE: 0.0125

ST ND,
D e

OWG. NO._y[20-0001403, =0C0200
QIMENSIONS: FULL=-SCALE MODEL SCALE

TOTAL DATA
rea 4. 1e0,) Ft
®lanform _ 2690.00 Q.420
Snan (Theo In, . 936 .68
Aspect Ratio 2, 2F
Rate of Taper 1.177
Taper Ratio 0.200_
Dinedral Angle, degrees 3. 560
incidence Angle, degrees 0,500
Aercdynamic Twist, degrees
Sweep 2ack Angles, degrees
~eading Edge 15,00
Trajiing Edge - 1U.054
0.25 Element Line 3,009 .
Chords: :
Root (Theo) B.P.0.0. fRQ, D)
Tio, (Theo) B.P. 137,85
MAC RGN
Fus, Sta, of .25 MAC 113503
W.P. of .25 MAC 200,58
B.L. of .25 MAC 120,13
EXPOSED DATA 2
rea Lineo0)  Ft
Span, (Theo) In. BP108
Aspact Ratio
Taper Ratio
Chords
Root 82108
Tip 1.00 b

MAC
Fus. Sta, of .25 MAC
W.P. of .25 MAC
Boie of .25 MAC
Airfoil Section (Rockwall Mod NASA)
XXXX 64

S ——

1751.50

Root h =
2

Tip b =
7

Data for (1) of (2) Sides
Lerting Bdqe Cuff

BVrnenem "‘. va Ct

Loty Suge inwecreces tus M, Lo © St
Lratirg Edge Iriersects wWing 2 Sta

37




TABLE IXT (Cont'd)

_ a. Orbiter lodel
MODEL COMPONENT : 07 7TER TATICONE = TG,

GENERAL DESCRIPTION : __Fairinrs mounted on orbiter fuselage base

ferry missions configuration.

MODEL SCALE: 0.0125

DRAWING NUMBER : S5=A01452

DIMENSIONS FULL SCALE MODEL SCALE

Length 435,76

Max Width 3C0.20

Fineness Ratio

o)
~

Area = Ft

Max. Cross~Sectional

Planform

Wetted

Base




TARLE ITL (Cont'd)
b, Carrier Model

MCDEL COMPCNENT: ATTACH STRUCTURE - AT93
GENERAL DESCRIPTION: Forward attach structure between the Orbiter and

Carrier, unfaired circular struts, i,= 6

> Y ;"" “; TR SRR A et mgey

kS

NMODEL SCALE: 0.0125
DRAXWING NO.: Boeing Dwg TL7-MD-65L, SS~-A01559-3, -11
FULL SCALE  FULL SCAIE MODFL SCALE

DIMENSIONS:

1y, Incidence angle, Deg.
(Orbiter FRL to 747 FRL) 6.0 6.0

Right and left member dia., In, 7.0 0.0875

Carrier attach points, In. 689.4 8.617

372.0 L.650
66.3 0.829

Orbiter attach point , In, 388.15 4.852
283.11 3.539

0.0 0.0
68‘&-9 80 561




eARLE I1T (Cont'd)

b. Carrier Model

AR M COMPONENT ATTACH STHUCTHRE < AT‘)S

CintitaL pEGCRIPTION: Aft attach structure between Orbiter and Carrier,

unfaired circular struts.

MODEL SCALE: 0.0125

DRAWING NO.: Boeing Dwg 74,7 -1:D=658, W-1135A-11, =12

DTMENSTONS: FULL SCALE  MODFL SCALE

Right and left member dia., In. 12.0 0.150
Drag strut support dia., In. 12.0 0.150

Swvay brace dia., In. 0.088

Carrier attach points, In. 5 20.087
4.000

+ 1.206

orbiter attach peints, In. ' 16.462
41.206

3.304

20.087

5.000




TAitb, [H1 ((:ll,l','ll)

b, Carrier Model

MODEL COMPONENT: ATIACH STHUUTURE ~ ATgg

GENERAL DESCRIPTION: Forward attach structure between the Orbiter and

Carrier, faired struts, io = j 0
MODEL SCALE: 0.0125

DRAWING NO.: Boeing Dwg. 7h7-MD-654, SS-A01559-h, -18, =35

DIMENSIONS: FULL SCALE MODEL _SCALE

io, Incidence angle, deg. 4.0 4.0
(Orbiter FRL to 747 FRL)

Fairing chord, right and left, In, 31.0 0.388

Fairing T/C 0.226 0.226

Carrier attach points, In, 689.4 8.617
372.0 L.650
66.3 0.829
Orbiter attach points, In, 388.15 1,.852
283.11 3.539
0.0 0.0
681,52 8.519
L80.4 6.005




TABLE IITU (Cont'd)

b. Carrier Model

VODYL COMPONENT:  ATTACH STRUCTURE - ATgp

GiliRAL DESCRIPTICN: Forward attach structure between the Orbiter and

Carrier, faired struct, i, = 6°

AODSL SCALE:  0.0125
DOACING NO.:  Boeing Dwg TA7-MD=654, §5-A0159-3, -11, -35

DITENSIONS: FULL SCALE MCDIML, SCALE

ig, Incidence angle, deg. 6.0 6.0
(Orbiter FL to 747 FRL)

Fairins chord, richt and left, In, 31.0 0.388

Fairing t/c 0.226 0.226

Carricr attach points, In. BESTA 089.4 5.617
BwL 372.0 4.650
66.3 0.8.9
Orbiter attach point, In. 388,15 L.852
283.11 3.539

0.0 0.0
684,88 3,561

512.7°2 6,409




W

TARiS 121 (Cont'd)

9
o e e it e N }. s
‘- R o
c-tw . .:
VTR W~ - N

b. Carrier Model

M3

e TR

MODFL COMPONENT: ATTACH STRUCTURE - A'l’98
Forward attach structure between the Orbiter and

GENERAL DESCRIPTION:
Carrier, faired struts, 1, = ae

MODEL SCALE: 0.0125

DRAVING NO.: Boeing Dwg 747-XD-65h, SS-A01539-5, =19, -35 .
DIMENSIONS: FULL SCALE  MODEL SCALE 3

- iy Incidence angle, deg. 8.0 8.0
(Orbiter FRL to 747 FRL)
i Fairing chord, right and left, In, 31.0 0.388
" * Fairing t/c 0.226 0.226
; Carrier attach points, In. RSTA A89. 4 8.61"71
: BWL 372.0 4.650
‘ BL 66.3 0.829 3
* % Orbiter attach points, In. Xo 388.15 1 .852 :
| Zo 283.11 3.539 ?
Yo 0.0 0.0
RSTA 689.4 8.617 ¥
L. 72 6.209 |
|




TR IIT (Cont'd)
b, Carricr Madnl
HODEL COMPONENT:  ATTAGH STRUCT™IRE - ATgg

GFRTRAL DUSCRIPTION: Aft attach structure between orbiter and carrier,

same as AT9S with a single fairing covering the main strut and drag strut

on each side, and a fairing on the sway brace.

MODEL SCALE: 0.0125
DRAWING NO.: Boeing Dwg 747-¥D-658, #-1135A-11, =12, S5S5-A01559-33, -3k, =35

UTMENSIONS: I'ULL SCALE MODEL SCALE

Orbiter attach points, In, Xo 1317.0 16,462
Yo + 96,51 + 1.206
z, 2€7.5 3.34L4
1607.0 20.087
400,0 5.000
Main fairing:
oot chord, In,
T/c of root chord
Tiv chord, In,
T/c of tip chord
Swny brace:
Chord, In, ) 0,328

T/c 0.226 0,226




QRIS 2o e a

TARLE LT (Cont'e)

b, Carrier Mode}
MQDEL COMPOMENT: ATTACH STRUCTURE N A'l‘loo

GENI'RAL DFSCRIPTION: Aft attach structure between Orbiter and Carrier,

same as AT99 except the sway brace is unfaired,

MODEL SCALE: 0.0125
DRAWING NO.: Boeing Dwg 747-MD-658, 1=1135A-11, =12, 55-A01559-33, =34
DIMENSIONS: FULL SCALE NCDYL_SGALE

Sway brace dia., In. 7.0 0.0875




TABLK III (Cont'd)

b. C of
MODEL COMPONENT :__BODY ~ B arrier Mcdel

GENERAL DESCRIPTION : __Dody TT_Project with APV

MCDEL _SCALE: 0.0125 MODEL DUG: 1318I-1

DRAWING NUMBER : _£5€13609, 1318=-54

DIMENSIONS : FULL SCALE MODEL SCALE
Length , In. 2702.0 33.78
Max Width , In, 255.2 3.19
Max Depth
Fineness Ratio 9.73 2.73
Area - Ft<

Max. Cross—~Sectional

Planform

Wetted 14,.093

AIRP S

Base

——

b(1

B e i S Wi




TARLE TIT (Cont'd)

b. Carricer Mcdel

MODEL COMPONENT: WING - whh-l

GENERAL DESCRIPTION: Sweot 747 wing

MODEL SCALE: 0.0125
DRAWING NO.: 65C13409, 1318-46
DIMENSIONS:

Total Data:

Area (Theo.), Ft2

Planform
Span (Theo.), In.
Asnect ratio
Incidence angle, deg,

Chords, In,:

. sta. of 0,25 MAC

. of 0.25 MAC

MODEL DWG: 1318I-1

FULL SCALE MODEL SCALE

327.8
1339.87
190.42

F
puCIBILITY 0
%gg&m PAGE 18 POOR
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TABLE III (Cont'd)
b. Carrier Model
MODFEL COMPONENT: VERTICAL - V9.1

GENTRAL DESCRIPTION: Swept vertical tail

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1

DRAVING NO.:  65C13609, }318-8

DIIFNSTIONS: FULL SCALE

MONEL_SCALE

TOTAL DATA
Area (Theo), Ft2 630.0
Span (Theo), In. 386.5
Sweepback angles, deg., L.E. 50.12
Aspect ratio 1.25
Chord:
Root (Theo), WP, In. L61.67
Tip (Theo), WP, In. 157.0
Mean Aerodynamic Chord, In. 334.16
Fus. Sta. of 0.25 MAC 2529.6

W.P. of 0.25 MAC 528.0
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“ABLY, T1f (Cont'd)
t. Carrier YNodel

MODFL COMPONFMT: HORIZONTAL TAIL = HlS
GENERAL DESCRIPTION: Sweot 747 horizontal stabilizer

{ODEL SCALE: 0.0125 . MODEL NC.: 1318I-1
DRAWING NO.: 65C13609, 1318-5
DIMENSIONS: FULL SCALE MODEL SCALE

Area (Theo.), £t2

Planform 1470.0 0.230
Span (Theo), In. 873.00 10,91
Aspect ratio 3.6 3.6
Chords:

MAC, In. 271.6  3.40

Fus. Sta. of 0.25 MAC, In. 2563.9  32.05

“.P. of 0.25 MAC, In, 175.0  2.19
Sweepbaclc angle of 0.25 MAC, deg. 37.5 37.5
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TABLE I1II (Cont'd)
b. Carrier Model

FKODEL CCMPONENT: HCRIZONTAL TAIL = Hs5.6

GENFRAL DFSCRIPTION: Horizontal tail, H15, with vertical fins on each
tiv at body B.L. L27.3

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1
DRAVING NO.: 65013609, 1318-5, 1318-70

DIMENSIONS: FULL SCALE MODEL_SCALE

Fin Exposed Data (one side):
Area = th
Span, In.

Chord, In,




TARER 111 (Conttd)
b, Carrier Model

KODEL COMPONENT: Mys

GENERAL DESCRIPTION: Inboard 747, JT9D nacelle strut

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1
DRAVIXG NO.: 65C13€09, 1318-£0
DIMENSIONS: FULL, SCALE MODTL SCALE

Wing B.L. of nacelle Cy, In. 470,0 5.875

Cant angle dep., inboard 2.0 2.0




TABLE LII (Cont'd)
b, Carrier Model
MODEL COMPONENT: Mg

GENERAL DESCRIPTION: Outboard 747, JT9D
Strut

MODEL SCALE: 0.0125 MODEL DWG: 1316I-1
DRAWING NO.: 65C13609, 1318~-60

DIMENSIONS: FULL SCALE MODEL SCALE

Cant angle, deg. inboard 2.0 2.0




TARLE HUT (Couttd)

b. Carrier Model

MODEL CCMPONENT: Nsy

GENERAL DESCRIPTION: Inboard fan cowl and primary 747 nacelle, flow-

through tyve.

MODEL SCALE: 0.0125 VODEL DWG: 1318I-1

DRAVING NO.: 65C13609, 1318-60
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TABLE IT11 (Cont'd)

b, Carrier Model

MODEL COMPONENT: Ngg
MODEL DESCRIPTION: Outboard fan cowl and primary 747 nacelle, flow=-

through type.

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1

DRAVWING NO.: 65C13609, 1318-60

54




TANLE IIT (Cont'd)
b, Carrier Model
MODEL COMPONENT: SPOILERS - 81_12

GENEPAL DESCRIPTION: Multi-panel flight snroilers. Four outbogrd and two
inboard snoilers per side. Subscriot denotes Spoiler nanel S1 is the most
outboard L.H. vanel and 312 is innst cutboard R.H. vanel.

MODEL GCALE: 0.0125 MODFL DVWG: 1318I-1

DRAVING NO.: 65C13609, 1318-56

DIMENSIONS: (ONE PANEL) FULL SCALE YODFI, SCALE

2 21.48 0.
Outboard sl_h and 59_12 (Ft<) L 0034

Svan (equivalent), In. 75.00 0.94
Chord, In, 41.28 0.52
Inboard, S5.¢ and Sy.8 (Ft?) 35.31 0.0055

Span (equivalent), In, 90.00 1.130

Chord, In, 56.52 0.71

TY OF THE
R ICINAL PAGE I8




PABLE II1 (Concluded)

b. Carrier Model

MODEL COMPONENT: Ty,

QENFPAL DESCRIPTION: Flap track fairings, four on each side

MODFL SCALE: 0.0125
DRAVING NO.: 65C13609, 1318-67
DIVENSIONS:
VBL of Track No. 1, In.
2, In,
3, In.
L, In.
Cistance from wing
Trailing edge to:

Track trailing

FULL SCALE

235.3
353.0
585.0
743.6

MCDEL_SCALE
2.9,
L.L1
7.31

9.30
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